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In the first sentence of his writings on electricity Maxwell
says: "The present state of electrical science seems pecu-
liarly unfavourable to speculation,'' He remarks that some
of the phenomena of statical electricity, current electricity
and electro-magnetism can be described mathematically,
but no general theory connecting these types of phenomena
together had as yet been found. The student searching for
a general theory must be familiar with a "considerable body
of most intricate mathematics, the mere retention of which
in the memory materially interferes with further progress/'
If the unification of the different branches of electrical
theory is to proceed some method of simplifying the systems
of ideas in the different branches must be found so that the
student can bring the chief concepts of each simultaneously
before his mind. The simplification may be effected in two
ways: by finding a common denominator in the shape of
a mathematical formula or a physical hypothesis. "In the
first case we entirely lose sight of the phenomena to be
explained; and though we may trace out the consequences
of given laws we can never obtain more extended views of
the connexions of the subject. If, on the other hand, we
adopt a physical hypothesis we see the phenomena only
through a medium and are liable to that blindness to facts
and rashness in assumption which a partial explanation
encourages. We must therefore discover some method of
investigation which allows the mind at every step to lay
hold of a clear physical conception without being committed
to any theory founded on the physical science from which
that conception is borrowed, so that it is neither drawn aside
from the subject in the pursuit of analytical subtleties nor
carried beyond the truth by a favourite hypothesis.
In order to obtain physical ideas without adopting a
physical theory we must make ourselves familiar with the
existence of physical analogies. By a physical analogy I
mean that partial similarity between the laws of one science
and those of another which makes each of them illustrate
the other. Thus all the mathematical sciences are founded
on relations between physical laws and laws of numbers, so
that the aim of exact science is to reduce the problems of